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Adam Mathiowetz, Undergraduate Student 
Agricultural and Biosystems Engineering 
South Dakota State University 
 
Current research at South Dakota State 
University is focusing on the viability and 
advantages of utilizing Vegetative Treatment 
Systems (VTS).  A VTS is one option producers 
may choose to replace a lagoon system for animal 
feeding operations, specifically cattle feedlots.  
Many faculty, graduate students and undergraduate 
students have been a part of this project.  Among 
them are Professor Todd Trooien, Graduate 
Research Assistant Daniel Ostrem, and 
Undergraduate student Adam Mathiowetz, all from 
the Agricultural and Biosystems Engineering 
Department.   
A VTS is comprised of a series of physical 
components used to manage and treat runoff from 
feedlots.  The VTS components include: 
• a settling basin, 
• an outlet system, 
• a distribution system, and 
• a Vegetative Treatment Area (VTA).   
The settling basin shown in Figure 1 is located 
beside a feedlot to contain runoff until most of the 
suspended solids in the water settle to the bottom.  
This basin is about one-third full at capacity and is 
designed to hold the amount of runoff created by a 
25-year, 24-hour storm. 
The outlet pipe structure shown allows the water  
to move from the basin to the VTA.  Figure 2 
shows a partially flooded VTA.  This VTA is an 
area of perennial grass/forage vegetation connected 
to the settling basin in Figure 1. 
Most VTS research is focused specifically on the 
VTA and determining which types of vegetation 
will remove the most nutrients (specifically 
nitrogen and phosphorus) as well as controlling the 
flow of water for erosion purposes and collecting 
any remaining solids.  This research is primarily 
focused on determining the amount of water and 
nutrients the vegetation and soil absorb before they 
are no longer effective in treating the runoff. 
(VTS Continued on page 2) 
Figure 1. Settling Basin and Outlet Pipe System.  This 
photo was taken after five inches of rain fell over a 
two-day period. 
Figure 2.- Partially flooded VTA. 
David German (South Dakota Water 
Resources Institute) and Dennis Skadsen (Day 
Conservation District) will be conducting two 
basic Lake Water Quality workshops for 
improved lake water quality education at 
Camp Bob Marshall near Custer, SD July 25-
27, 2008 and at NeSoDak Camp near Enemy 
Swim Lake August 15-17, 2008. 
Two options are available for this year’s 
workshops for those who wish to receive 
continuing education credits (CEUs).  The 
workshop has been expanded to three days 
with the addition of a unit on bioassessment of 
both streams and lakes.  The three day 
workshop has been approved for 2.0 CEUs 
and the two-day workshop will emphasize 
basic limnology concepts and has been 
approved for 1.2 CEUs. 
The workshop is designed for teachers, 
extension educators and lake residents.  
Attendees will be able to share what they have 
learned with their students, neighbors and 
friends. Participants will learn limnology (the 
study of lakes) and ecosystem concepts, the 
use of lake sampling equipment, and fun 
games and other techniques to help 
demonstrate learned concepts. The priority 
topic that will be covered through this 
workshop will be lake water quality and how 
watershed processes and humans affect lake 
water quality.  The workshop is held in an 
informal atmosphere and is designed to be fun 
as well as informative.  There is no charge 
for the workshop OR for food and lodging 
but travel is the participant’s responsibility. 
Pre-registration is necessary to plan for 
workbook materials. For more information or 
to register, please call Jennifer at: (605) 688-
4910 or email Jennifer.Pickard@sdstate.edu. 
To see pictures of previous workshops, 
please visit:  http://wri.sdstate.edu/
lake_qw.cfm. 
Runoff samples from VTS site will be 
analyzed for suspended solids, pH, nitrogen, 
phosphorus, and fecal coliform bacteria.  
Information gained from sample analysis will 
help conclude whether or not the settling 
basin and the VTA will be effective in the 
event of a 25-year, 24-hour rainfall event.   
Samples are also collected to examine the 
nutrient content of soil and vegetation.  The 
nutrient content of these samples will aid in 
determining the amount of the nutrients that 
are retained in the VTS rather than flushed 
through into nearby freshwater sources. 
The VTS is one option for producers to 
reduce odor and prevent excess nutrients and 
suspended solids from entering nearby water 
sources.  Producers may also see a cost 
reduction in using a VTS rather than a lagoon 
system because of lower maintenance costs.   
This research will lead to the most effective 
and efficient VTS possible that will work in 
many livestock operations.  Treatment of 
runoff will help protect the freshwater supply 
from excessive nutrients and suspended 
solids.  
(VTS Continued from page 1) 
August 2007 Lake Water Quality Workshop at 
NeSoDak Camp near Enemy Swim Lake. 
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Abstracts for the 2008 Eastern South Dakota Water Conference “Water then and now” are being 
solicited. Abstracts for oral and poster presentations are limited to a maximum of 300 words. 
Abstracts will be accepted through Thursday, July 31, 2008. (By submitting an abstract, the 
author grants the conference organizers the right to publish the accepted abstract.) 
Biographical sketches should be in paragraph form and are limited to 100 words. 
Authors will be notified of acceptance by August 15, 2008. (Accepted speakers are subject to 
conference registration fees.) 
Conference format:  Oral presentations will be limited to 20 minutes.  Microsoft® PowerPoint 
format required for oral presentations. (Accepted presentations will be posted on the conference 
website, unless otherwise instructed.) Student Poster session on Oct. 22 has 1st prize of $200 
and 2nd prize of $100! 
Registration:  Early-bird registration is $120 (student registration $20) opens Aug. 1st and ends 
Sept. 30th. Late registration is $150 (students $30). 
Topics for which abstracts will be considered include, but are not limited to: 
http://wri.sdstate.edu/esdwc 
Water Supply 
•Reclaimed water 
•Conservation / demand management 
•Security 
•Water rights / allocation 
•Policy planning 
 
Water Quality 
•Non-point source pollution 
•Urban best management practices 
•Standards 
•Emerging contaminants 
•Ag best management practices 
•Volunteer monitoring 
 
 
Surface Water 
•Missouri River Basin 
•River management 
•Lake / reservoir management 
•Monitoring 
•Streambank stabilization 
Ground Water 
•Remediation 
•Aquifer delineation 
•Monitoring networks 
•Trends 
•In-situ leach mining 
•Karst hydrology 
•Contaminant fate and transport 
•Geophysics 
 
 
Water Information Management 
•Data collection techniques 
•Data dissemination 
•Data security 
•Data standards 
 
GIS Remote Sensing 
•Water resources mapping 
•Satellite imagery 
•Analysis tools 
•Evapotranspiration tracking 
Biological Issues 
•Prairie potholes supply for waterfowl 
•Wetlands 
•Bioassessment / monitoring 
 
Environmental Issues 
•Hypoxia 
•Carbon sequestration 
•Climate change 
•Drought 
Submit abstract and 
biographical information 
by July 31, 2008: 
 
In Microsoft® Word format as 
email attachments to: 
   Jennifer.Pickard@sdstate.edu  
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BROOKINGS, S.D. — Middle-school students 
interested in environmental science and biology can 
step out of the classroom and enter into a hands-on 
experience this summer.   
Students in grades six through eight are invited to 
attend the annual Oak Lake Summer Science Camp 
Aug. 3 - 8 at South Dakota State University’s Oak 
Lake Field Station, northeast of Brookings. 
The SDSU Oak Lake Summer Science Camp offers 
hands-on, small-group learning experiences in 
environmental science and biology. The site offers a 
mixture of grassland, forest and wetland habitats to 
explore. Each exploration is designed and led by 
university or natural resource personnel. 
Activities planned for this summer’s camp include 
studying prairie weather extremes and prairie plant 
diversity, investigating the role of insects in prairie 
systems, using Geographic Information Systems and 
Global Positioning Systems, and creating Web sites 
for science. 
“There are many summer camps out there, but we 
focus particularly on science,” said Nels Troelstrup, 
Jr., camp director and professor of biology and 
microbiology at SDSU.   
“Students coming to our camp spend time out in the 
field and learn to use contemporary technologies to 
study biology and the environment.   
“We’ve had students participate not only from South 
Dakota, but also from Nebraska, Wisconsin and New 
York,” Troelstrup concluded.  
In addition to science activities, students can choose 
from several outdoor recreational activities that may 
include hiking, canoeing, swimming and wildlife 
observation.  
Campers will be housed in the dining hall at Oak 
Lake Field Station and provided three meals per day. 
The camp costs $250.  
A pre-registration deposit of $25 is required with the 
application. Financial support may be available 
through the South Dakota Lake and Streams 
Association or through the applicant’s local 
conservation district. 
Early registration is encouraged since enrollment is 
limited to 15 students. Campers will receive 
registration confirmation through postal mail.   
For more information or to apply, contact Vickie 
Molengraaf in the SDSU Biology and Microbiology 
Department at (605) 688-6141 or go to http://
biomicro.sdstate.edu/oaklake and click on “Middle 
School Summer Science Camp 2008” to print an 
application and read journals of last year’s students. 
Last year’s blog is also available at 
oaklakesciencecamp07.blogspot.com. 
SDSU Plant Science Professor Paul Johnson shows Oak Lake 
Science Campers how to collect insects to study.  
SDSU Biology Professor Nels Troelstrup explains about 
collecting aquatic insects to Oak Lake Science Campers.  
Page 4 SDWRI Water News 
Leo C. Schleicher, Professor 
Department of Horticulture, Forestry, Landscape 
and Parks 
South Dakota State University 
 
Concern over limited water resources has increased in 
recent years due to prolonged drought and increased 
demand.  Although 60% of domestic water supplies are 
consumed by residences, most homeowners seem 
unwilling to sacrifice residential turf quality for water 
resource conservation.  Increasing homeowners’ share 
of direct water costs or enacting lawn watering 
restrictions through legislation has not made a 
significant impact on reducing long term water 
demand. 
In 2005, the International Arid Lands Consortium 
(IALC) funded a proposal submitted by SDSU 
professors Leo Schleicher and Carter Johnson to 
develop a public demonstration project promoting 
water conservation using alternative, reduced-input 
turfgrass species in residential lawns.   
Our collective experience as teachers, researchers, 
and extension specialists suggested that turfgrass water 
requirements and optimum irrigation scheduling are 
poorly understood by many homeowners who believe 
that the “more is 
b e t t e r ” 
p h i l o s o p h y 
applies to water, 
as well as 
pesticides and 
f e r t i l i z e r s .  
C o n s u m e r 
e d u c a t i o n 
appeared to be a 
more effective 
approach to 
reduce water 
c o n s u m p t i o n 
than substantial 
consumer cost 
increases or 
w a t e r i n g  r e s t r i c t i o n 
legislation.   
The goals of the project 
were to increase public 
awareness  about  the 
economic and environmental 
costs to maintain poorly 
adapted turfgrass species in dry land ecosystems, 
educate consumers about the benefits of native 
turfgrasses as alternative turf species, and effect a 
change in consumer preferences leading to 
conservation of finite resources.  The project is now in 
its third year and includes two project-managed 
demonstration sites, six satellite locations, an 
interactive kiosk, an Internet website, handouts, and 
publications.   
The McCrory Gardens demonstration in Brookings 
includes warm and cool-season turfgrass plots under 
site-specific management, native forb specimens, and 
an interactive kiosk. Daily management inputs of 
irrigation, fertilizer, mowing, and weed control are 
recorded, and actual costs are extrapolated to represent 
a 5,000 ft2 residential lawn for comparison purposes. A 
kiosk located at the center of the demonstration plots 
includes a touch screen monitor to access an interactive 
Microsoft® PowerPoint presentation.  Detailed 
information about the project, images, water 
conservation resources, and benefits of reduced-input 
turfgrasses are available at the project website: 
Resource Conservation Using Native Turfgrasses in the 
Northern Plains (http://hflp.sdstate.edu/turf/
IALCFinal.htm).  
A second site 
demonstrating the 
heat and drought 
tolerance of turf-
type buffalograss 
is located at the 
SD Game, Fish, 
a n d  P a r k s 
D e p a r t m e n t ’ s 
Outdoor Campus 
facility adjacent to 
Sertoma Park in 
Sioux Falls.  Six 
additional sites 
with established 
buffalograss or 
blue grama turf 
were designated as satellite 
sites in Brookings, Huron, 
Lake Preston, Pukwana, and 
Rapid City.  Descriptions, 
images, and directions to the 
sites can be viewed on the 
project website. 
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Annual Irrigation amount for a 5,000 ft2 lawn
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By Dr. Dennis Todey 
South Dakota State University 
Summary 
The situation over the last several months 
would certainly be considered one of contrasts.  
Much of the spring saw heavy (and late) snows 
as well as wetness across much of the state, 
which delayed planting and other plant 
development.  There was also flooding and other 
damage due to excessive rains.  For the last 30-
45 days, much of the eastern part of the state 
particularly, has not only dried out, but become 
too dry in many cases.  Cooler temperatures 
overall have reduced some of the impact of the 
recent dryness, but conditions are worsening 
quickly. 
Wet spring 
Precipitation across the state was quite heavy 
during the spring (Fig. 1).  Many stations in the 
western part of the state reported 150-200% of 
average values for the period April – June.  
These are usually the wettest months of the year.  
The precipitation totals for these months reached 
within a few inches annual averages.  Milesville 
5 NE in Haakon County reported 15.55 inches 
of precipitation in May and June combined, 
which set a record for the two month period.  
Many other stations set records in May, June or 
May-June combined.  The Pierre airport had 
7.66 inches in June, setting not only a June 
record, but an all-time monthly record for 
precipitation. 
These conditions followed several wet snows 
during March and early April. 
The heavy spring snows and rainfalls changed 
water conditions drastically over west river 
areas.  All reservoirs (except Angostura) made 
large improvements.  The Belle Fourche filled 
very quickly and was actually unable to handle 
all water entering it.  Lake Oahe has seen its 
level rise about 9 feet from June 1 because of 
run-off from heavy snows and changed 
management.  Because of downstream flooding, 
water was being held back in the system to 
reduce downstream issues, thus, leading to lake 
level increases. 
Ponds and dugouts in the western part of the 
(Drought Continued on page 7) 
Dr. Dennis Todey is South Dakota’s State 
Climatologist.  
http://climate.sdstate.edu/climate_site/climate.htm 
Current forecasts can be found at: 
http://www.weather.gov 
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Fig. 2 Fig. 1 
state that had been consistently dry over the last 
5-7 years saw large improvement or in some 
cases overflowed with the heavy rainfall.  
Western counties were also declared disaster 
areas because of the damage from flooding. 
Summer shift 
Since early to mid-June conditions have 
changed across the eastern part of the state.  
Often precipitation totals fall off in the mid-
summer.  The fall-off occurred a little earlier this 
year.  Fig. 2 shows the percent of average 
precipitation over the state from 14 June to 13 
July.  While heavier than average rainfalls have 
continued around the Black Hills, much of the 
east and some western areas have dried out 
quickly. 
The most critical area currently is near 
Aberdeen and surrounding areas.  After a very 
dry summer last year, they had a relatively dry 
fall and winter.  Spring brought some relief, but 
did not fill the soil profile.  The dryness is most 
pronounced in this area, where little soil moisture 
is available. 
The US Drought Monitor is picking up on the 
worsening conditions.  While some lingering 
impacts existed in early June, much of the state 
had no drought category listed on the drought 
monitor map.  But the recent dryness has brought 
some D0 levels back in to the state (Fig. 3) 
reflecting worsening conditions. 
A look ahead 
Climatologically we would not expect much 
help at this point in the year.  We typically do not 
see precipitation start to pick up until August in 
some areas or later in the fall in other areas.  But 
thunderstorms will continue to bring precipitation 
to the region somewhat.  The hottest time of the 
year climatologically is also upon us, leading to 
the most plant water use and evaporation.  Open 
water sources will continue to lose ground 
through this part of the summer.  Hopefully, the 
delayed spring and cooler early summer 
temperatures will help reduce the loss for the rest 
of the summer. 
(Drought Continued from page 6) 
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Current forecasts can be found at: http://www.weather.gov 
Fig. 3 
is published by the South Dakota Water 
Resources Institute at South Dakota State 
University, with the support and 
collaboration of the Department of the 
Interior, U.S. Geological Survey and South 
Dakota State University, Grant Agreement 
No. 01HQGR0100. 
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 South Dakota Water Resources Institute 
http://wri.sdstate.edu 
 Eastern South Dakota Water Conference  
http://wri.sdstate.edu/esdwc 
 Water & Environmental Engineering Research 
Center http://weerc.sdstate.edu/ 
 South Dakota Climate and Weather 
http://climate.sdstate.edu/ 
 East Dakota Water Development District 
http://www.eastdakota.org 
 South Dakota Section of the American Water 
Works Association 
http://sio.midco.net/sdawwa.website/index.htm 
 Missouri River Institute http://www.usd.edu/mri/ 
 South Dakota Drought Task Force  
http://www.state.sd.us/applications/MV31DroughtTaskForce/index.htm 
 South Dakota Water and Wastewater 
Association  
http://sio.midco.net/sdwwa.website/index.htm 
 Missouri River Basin Association  
http://www.mrba-missouri-river.com/ 
 South Dakota Department of Environment and 
Natural Resources  
http://www.state.sd.us/denr/denr.html 
 Resource Conservation Using Native 
Turfgrasses in the Northern Plains  
http://hflp.sdstate.edu/turf/IALCFinal.htm 
October 22-23, 2008 at the Swiftel Center in 
Brookings, SD.   
Abstracts due:  July 31st 
Notification:   August 15th 
Early Bird Registration: October 3rd 
http://wri.sdstate.edu/esdwc
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